Abstract. In the present paper, we define the generalized extended Whittaker function in terms of generalized extended confluent hypergeometric function of the first kind. We also study its integral representation, some integral transforms and its derivative.
Introduction
Many extensions of special functions have been given by a number of authors, namely, Chaudhry et al. [9] , Chaudhry et al. [10] , Lee et al. [2] , Parmar [12] , Liu and Wang [8] and Khan and Ghayasuddin [11] . Motivated by the above-mentioned works, in the present paper, we present a new generalization of Whittaker function of first kind in terms of the generalized extended confluent hypergeometric function.
For our present study, we recall here the following extensions of special functions.
The classical beta function, denoted by B(a, b) and is defined (see [13] , see also [4] The Gauss hypergeometric function, denoted by F (a, b; c; z) and confluent hypergeometric function of the first kind, denoted by Φ(b; c; z), for (c) > (b) > 0, are defined as follows (see [13] , see also [4] ):
By using the series expansions of (1 − zt) −a and exp(zt) in (1.3) and (1.4) respectively, we obtain
In 2004, Chaudhary et al. [10] (see also [12] ) used extended beta function B σ (a, b) to extend the hypergeometric and confluent hypergeometric functions as follows:
and gave their Euler's type integral representation:
Recently, in 2011, Lee et al. [2] (see also [12] ) generalized the extended beta function, extended Gauss hypergeometric function and extended confluent hypergeometric function as follows:
and also defined their Euler type integral representation
They also gave the relation between generalized extended Gauss hypergeometric function and generalized extended beta function as follows:
They have obtained the following extension of Kummer's relation for the generalized extended confluent hypergeometric function of the first kind by taking
(1.17)
For m = 1 and σ = 0, (1.17) reduces to the Kummer's first formula for the classical confluent hypergeometric function [4] .
The Whittaker function M k,µ (z) in terms of confluent hypergeometric function (or Kummer's function) of first kind (see [5] , [6] , see also [7] ) is defined as:
By using the extended confluent hypergeometric function Φ σ , Nagar et al. [3] generalized the Whittaker function of the first kind as follows:
For σ = 0, the above extended Whittaker function reduces to the classical Whittaker function (1.18)
Generalized extended Whittaker function
In this section, we give the definition of the generalized extended Whittaker function in terms of generalized extended confluent hypergeometric function. Also, we obtain its integral representations and some special properties.
The generalized extended Whittaker function for σ ≥ 0 and m ≥ 1 is denoted by M m σ,k,µ (z) and is defined as: On taking m = 1 in (2.1), the generalized extended Whittaker function reduces to the extended Whittaker function given by Nagar et al. [3] . Further for σ = 0 this gives the classical Whittaker function
Integral representations: The integral representation of the generalized extended Whittaker function is obtained by using (1.15) in (2.1). Thus, we get
3), the generalized extended Whittaker function can also be represented as:
where α and β are two scalars such that β − α > 0.
If we consider β = 1 and α = −1 in (2.4), we get another integral representation of generalized extended Whittaker function:
Further, on substituting t = u 1+u in (2.3), we get another integral representation for the generalized extended Whittaker function as follows:
On taking m = 1 in (2.3), (2.4), (2.5) and (2.6), we get the integral representations of the extended Whittaker function obtained by Nagar et al. [3] , which further for σ = 0, gives the integral representations for the classical Whittaker function. Now using (1.17) in (2.8) and then writing the resulting expression by using (2.1), we get the desired result. Now, using this inequality in (2.6), we get
where
which is the integral representation of classical Whittaker function obtained by taking m = 1 and σ = 0 in (2.6). This completes the proof. 
Proof. Using the integral representation of M m σ,k,µ (z) given by (2.3), we get
Now changing the order of integration and integrating with respect to σ by using the definition of gamma function and then after using the integral representation of classical Whittaker function, we get the desired result. 
Proof. Using the integral representation of the generalized extended Whittaker function given by (2.3), we get
Now changing the order of integration and integrating with respect to z by using the definition of gamma function, we get
On using (1.14) in (3.3), we arrive at (3.2) . This completes the proof. (3.2) , we obtain the following special case: and P ν µ (z) is the Legendre function [7] , in the above expression and after some simplification, we get the desired result. 
